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PENDING CLAIMS WITH ENTRY OF THE AMENDMENT 




Alcompound of the formula: 





N 



wherein: 

is a memb^ selected from the group consisting of hydrogen and 
optionally substituted Ci-Ce-alkyl; 

is a member selected from the group consisting of amino and mono- or 
di-substituted amino wherein the substituent is a protecting group; 
R-^ is optionally substituted Ci-Ce alkyl; 

R"* is a member seltected from the group consisting of hydrogen and L; 
L is of the formula ^ 

rWcH, CX^ 

R^O R^ 

wherein: 

R^ is a member selected Vrom the group consisting of hydrogen, hydroxyl, 
and substituted hydroxyl wherein the substituent is a protecting group; 

R^ is a member selected from the group consisting of hydrogen, 
phosphoramidite, an H-phosphonate, a meWl phosphonate, a phosphorothioate, a 
phosphotriester, a hemisuccinate, a hemisucteinate covalently bound to a solid support, a 
dicyclohexylcarbodiimide, and a dicyclohexj^carbodiimide covalently bound to a solid 
support, a hydroxyalkyl, and a hydroxyalkyl covalently bound to a solid support; and 

R^ is a member selected from theWoup consisting of hydrogen, a 
phosphate, a triphosphate, and a protecting group ;\ 

with the proviso that R^ and R"* are nbt simultaneously L. 
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2. \ A compound in accordance with claim 1, wherein R* is hydrogen; 

2 ■ \ 

R IS a member selected from the group consisting of amino, mono-, and 
di-substituted amino vmerein the substituents are members selected from the group 
consisting of benzoyl, isobutyryl, phthaloyl, di-n-butylaminomethylidene, 
dimethylaminomethylidqne, p-nitrophenylethoxycarbonyl and 
dimethylaminomethylenaipino; 

R"* is L; 

is a memfcer selected from the group consisting of hydrogen, hydroxyl, 
hydroxyl substituted with a member selected from the group consisting of trityl, 
monomethoxytrityl, dimethoxytrityl, tetrahydropyran-l-yl, 4-methoxytetrahydropyran-4- 
yl, l-(2-chloro-4-methyl)pheriyl-4-methoxypiperidin-4-yl, t-butyldimethylsilyl, p- 
nitrophenylethylsulfonyl, tetrahydropyranyl, 4- methoxytetrahydropyranyl, 2-nitrobenzyl, 
9-phenylxanthen-9-yl and p-nitrophenylethyl; 

R^ is a member selected from the group consisting of consisting of 
hydrogen, phosphoramidite, H-phosphonate, hemisuccinate, and hemisuccinate 
covalently bound to a solid suppoi^; and 

R^ is a member selected from the group consisting of hydrogen, trityl, 
monomethoxytrityl, dimethoxytrityR phthaloyl, di-n-butylaminomethylene, 
dimethylaminomethylidene and triphosphate. 

3. A compound in accordance with claim 2, wherein R^ is a member 
selected from the group consisting of amino and an amino group mono-substituted by a 
protecting group selected from the group\consisting of di-n-butylaminomethylidene, p- 
nitrophenylethoxycarbonyl, and dimethylmiinomethylenamino; 

R^ is a member selected from the group consisting of hydrogen, hydroxyl 
and hydroxyl substituted with a member seleVted from the group consisting of 
dimethoxytrityl, tetrahydropyran-l-yl, t-butyldimethylsilyl, 2-nitrobenzyl, and p- 
nitrophenylethylsulfonyl; 

R^ is a member selected from the ^oup consisting of hydrogen, ^- 
cyanoethyl-N-diisopropyl phosphoramidite and a he;fnisuccinate covalently bound to 
controlled pore glass; and 

R IS a member selected from the groupVonsisting of dimethoxytrityl, di- 
n-butylaminomethylene, and dimethylaminomethylideneS 
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4. \ A compound in accordance with claim 2, wherein is a member 
selected from the group consisting of amino and an amino group mono-substituted by a 
protecting group selected from the group consisting of di-n-butylaminomethylidene, p- 
nitrophenylethoxycarbonyl, and dimethylaminomethylenamino; 

is a member selected from the group consisting of hydrogen and 
hydroxyl substituted with a member selected from the group consisting of 
dimethoxytrityl, tetrahydropykn-l-yl, t-butyldimethylsilyl, 2-nitrobenzyl, and p- 
nitropheny lethy 1 ; \ 

R^ is a member selected from the group consisting of hydrogen and 
cyanoethyl-N-diisopropyl phosphommidite; and 

R^ is a member select\d from the group consisting of hydrogen and 
dimethoxytrityl. \ 

5. A^ompound in accordance with claim 2, wherein R^ is a member 
selected from the group consisting of amino and dimethylaminomethylenamino; 

R^ is methylV 
R^ is hydrogen; 

R^ is yS-cyanoetnyl-N-diisopropyl phosphoramidite; and 
R"^ is dimethoxytrityl. 

6. A compound/in accord^ce with claim 2, wherein R^ is amino; 
R^ is methyl; A J 

R^ is hydrogen; yf \ 

R^ is ^-cyanoethyW phosphoramidite; and 

R^ is dimethoxytrmyl. 

7. A corhpOTfiiHin accordance with claim 2, wherein R^ is amino; 
R^ is methyl; \ 

R^ is hydrogen; \ 
R^ is hydrogen; and \ 
R^ is hydrogen. 
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8. W compound in accordance claim 2, wherein is 
dimethy laminomethy leiWaino ; 



-N-diisopropyl phosphoramidite; and 




cordance with claim 2, wherein R is amino; 

' I >^ 

R^ is hydrog 

R^ is >5-cyanoetl\yl-N-diisopropyl phosphoramidite; and 
R^ is a triphosphate. 

10. \ A compound in accordance with claim 1, wherein; 
R* isloptionally substituted Ci-Ce alkyl; 

R is k member selected from the group consisting of amino, mono-, and 
di-substituted amino Vherein the substituent is a member selected from the group 
consisting of benzoyl, tisobutVryl, phthaloyl, di-n-butylaminomethylidene, 
dimethylaminomethylikene, p-nitrophenylethoxycarbonyl and 
dimethylaminomethylenamino; 

R^ is optid^ally substituted CrC6 alkyl; 
R^ is L; 

R^ is a memWr selected from the group consisting of hydrogen, hydroxyl 
and hydroxyl substituted wit|i a member selected from the group consisting of trityl, 
monomethoxytrityl, dimethokytrityl, tetrahydropyran-l-yl, 4-methoxytetrahydropyran-4- 
yl, l-(2-chloro-4-methyl)phenYl-4-methoxypiperidin-4-yl, t-butyldimethylsilyl, p- 
nitrophenylethylsulfonyl, tetrahydropyranyl, 4- methoxytetrahydropyranyl, 2-nitrobenzyl, 
9-phenylxanthen-9-yl and p-nitrbphenylethyl; 

R^ is a member selected from the group consisting of hydrogen, H- 
phosphonate, phosphoramidite, heMsuccinate, and hemisuccinate covalently bound to a 
solid support; and 



1 % 
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is a member selected from the group consisting of hydrogen, trityl, 
monomethoxytrityl, dWethoxytrityl, phthaloyl, di-n-butylaminomethylene, and 
dimethylaminomethyliJiene. 

1 1 . A\compound in accordance with claim 10 wherein is methyl; 
R^ is a member selected from the group consisting of amino and an amino 

group mono-substituted liy a protecting group selected from the group consisting of di-n- 
butylaminomethylidene, ri-nitrophenylethoxycarbonyl, and 
dimethylaminomethylenamino; 

R"^ is methyl 

R^ is a member selected from the group consisting of hydrogen, hydroxy! 
and hydroxyl substituted with a member selected from the group consisting of 
dimethoxytrityl, tetrahydropAan-l-yl, t-butyldimethylsilyl, 2-nitrobenzyl, and p- 
nitropheny lethy Isulfony 1 ; 

R^ is a member^selected from the group consisting of hydrogen, P- 
cyanoethyl-N-diisopropyl phos^horamidite and a hemisuccinate covalently bound to 
controlled pore glass; and \ 

R^ is a member sele^cted from the group consisting of dimethoxytrityl, di- 
n-butylaminomethylene, and dimethylaminomethylidene. 

12. A compound\n accordance claim 10, wherein R* is methyl; R^ is a 
member selected from the group consisting of amino and an amino group mono- 
substituted by a protecting group selected from the group consisting of di-n- 
butylaminomethylidene, p-nitrophenyl^thoxycarbonyl, and 
dimethylaminomethylenamino; \ 

R^ is a member selected from the group consisting of hydrogen and 
hydroxyl substituted with a member selected from the group consisting of 
dimethoxytrityl, tetrahydropyran-l-yl, t-butyldimethylsilyl, 2-nitrobenzyl, and p- 
nitrophenylethylsulfonyl; 

R^ is a member selected from the group consisting of consisting of 
hydrogen and >S-cyanoethyl-N-diisopropyl phosphoramidite; and 

R^ is a member selected from theVroup consisting of hydrogen and 
dimethoxytrityl. 
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13. \ A compound in accordance with claim 10, wherein R' is methyl; 

R IS a member selected from the group consisting of amino and 
dimethylaminomethyleimmino; 

is methVl; 
R^ is hydrogen; 

R^ is yff-cyandethyl-N-diisopropyl phosphoramidite; and 
R^ is dimethoxytrityl. 

14. A comitound in accordance with claim 10, wherein W is methyl; 



R is amino; 



R is amino; 



R is methyl; 
R^ is hydrogen; 

R^ is >ff-cyanoethyU-N-diisopropyl phosphoramidite; and 
R^ is dimethoxytrityl. 

15. A con:^t5unii ip accordmce with claim 10, wherein R^ is methyl; 



lethyl; 
R^ is hydrogen; 
R^ is hydrogen; anc 
R'^ is hydrogen. 



16. A compound in aqpfSance with claim 10, wherein R^ is methyl; is 
dimethylaminomethylenamino; 

R"^ is methyl; 
R^ is hydrogen; 

R^ is yS-cyanoethyl-N-diisopropyl phosphoramidite; and 
R^ is dimethoxytrityl. 



R^ is amino; 



17. A compound in accordance with claim 10, wherein R^ is methyl; 



R is methyl; 



R is hydrogen; 



R^ is yff-cyanoethyl-N-diisopropyl phckphoramidite; and 



HAWKINS et al 
Application No.: 09/783^6 
Page 13 

is a tripho^^fe. 

18. \ An oligonucleotide comprising one or more nucleotide monomers, 
said monomers having the formula 
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wherein: 

is a member selected from the group consisting of hydrogen and 
optionally substituted Ci-C6-alkyl; 

R^ is a membenselected from the group consisting of amino and mono- or 
di-substituted amino wherein tfte substituent is a protecting group; 

R^ is optional sulpstituted Ci-Ce alkyl; 

R^ is L; 

L is of the formula 



R^O 




R-^ 



wherein: 

R^ is a member selected^om the group consisting of hydrogen and 

hydroxy 1; 

R^ is a member selected frW the group consisting of hydrogen, a 
phosphate, a phosphate covalently attachecMo a nucleotide, a phosphate covalently 
attached to a nucleoside; a hemisuccinate covalently bound to a solid support, a 
dicyclohexylcarbodiimide covalently bound td^a solid support, and a hydroxyalkyl 
covalently bound to a solid support; and 

R^ is a member selected from the b-oup consisting of hydrogen, a 
phosphate, a phosphate covalently attached to a nucleotide and a phosphate covalently 
attached to a nucleoside; 
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with\the proviso that and R"^ are not simultaneously L. 

19. \\n oligonucleotide in accordance with claim 18, wherein: 
R^ is hyqrogen; 
R^ is amir 
R^ is methy\ 

R^ is hydrog^ and hydroxyl; 
R^ is hydrogen\ and 
R^ is a phosphate 

20. An oligonucleotide in accordance with claim 19, wherein: 
R^ is hydrogen. 

21 . An ohgonucleotide in accordance with claim 19 wherein: 
R^ is hydroxyl. 

22. \ An oligonucleotide in accordance with claim 18, wherein: 
R^ is\)ptionally substituted Ci-Ce-alkyl; 

ino; 

R^ is metiiyl; 

R^ is hydrtogen and hydroxyl; 
R^ is hydrogen; and 
R^ is a phosTOiate. 

23. Ansoligonucleotide in accordance with claim 22, wherein 
R^ is methyl ai^ 
R^ is hydrogen. 

24. An oligonucle^de in accordance with claim 22, wherein 
R* is methyl and 
R^ is hydroxyl. 
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25. An oligonucleotide in accordance with claim 18, wherein said 
nucleotide monomers are at the 3* end of said oligonucleotide. 





HAWKINS et ai 
Application No.: 09/78 
Page 15 



PATENT 



26. An oligonucleotide in accordance with claim 18, wherein said 
nucleotide monomers are at the 5' end of said oUgonucleotide. 

27. An oligonucleotide in accordance with claim 18, wherein said 
nucleotide monomers are surrounded by 1 to 10 pyrimidine monomers. 

28. An oligonucleotide in accordance with claim 18, wherein said 
oligonucleotide is a member selected from the group consisting of SEQ ID NO:l, SEQ ID 
NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ 
ID NO:8, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO:l 1, SEQ ID NO: 12, SEQ ID 
N0:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID 
N0:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21 and SEQ ID NO:22. 

2^ A method of detecting the presence, absence, or quantity of a target 
nucleic acid, said Method comprising the steps of: 

a)con\acting said target nucleic acid with a nucleic acid probe wherein said 
nucleic acid probe comprises compound of the formula: 



N' 



R' 



R" 



wherein: 

is a member sel^ted from the group consisting of hydrogen and 
optionally substituted Ci-Ce-alkyl; 

is a member selected from the group consisting of amino and mono- or 
di-substituted amino wherein the substifuent is a protecting group; 
is optionally substituteayCi-Ce alkyl; 
R^^ is L; 

L is of the formula 

R^O-CH2 



HAWKINS etai PATENT 
Application No.: 09/7? 
Page 16 

wheitein: 

is ^ member selected from the group consisting of hydrogen and 

hydroxyl; 

is a Aember selected from the group consisting of hydrogen, 
phosphoramidite, an H-phosphonate, a methyl phosphonate, a phosphorothioate, a 
phosphotriester, a hemisuGcinate, a hemisuccinate covalently bound to a solid support, a 
dicyclohexylcarbodiimide,^d a dicyclohexylcarbodiimide covalently bound to a solid 
support; and 

R^ is phosphate; 

with the proviso that R* and R"^ are not simultaneously L; located in said 
probe such that, when said probe hybridizes to said target nucleic acid said compound is 
in a loop that does not participatain complementary base pairing with a nucleotide of said 
target nucleic acid; and 

b)detecting the fluor^cence produced by said fluorescent nucleotide when 
said probe forms a hybrid duplex with said target nucleic acid. 

30. A method of claim 29, wherein said loop ranges in length from 
about 1 to about 100 nucleotides when said probe hybridizes to said target nucleic acid. 

31. A method of claim 29, wherein said loop is an insertion in said 
nucleic acid probe which is otherwise complementary to said target nucleic acid or to a 
contiguous subsequence of said target nucleic acid. 

32. A method of claim 31, wherein said insertion is three nucleotides in 
length and comprises two nucleotides each adjacent to said compound. 

33. A method of claim 32, wherein at least one nucleotide adjacent to 
said compound is a purine. 

34. A method of claim 33, wherein at least one nucleotide adjacent to 
said compound is an adenosine. 



35. A method of claim 32, wherein at least one nucleotide adjacent to 
said compound is a pyrimidine. 
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36. A method of claim 35, wherein at least one nucleotide adjacent to 
said compound is a cytosine. 

37. A method of claim 34, wherein said compound is bordered by at 
least two adjacent purines in both the 5' and 3' direction. 

38. A method of claim 37, wherein said adjacent purines are adenosine. 

39. A method of claim 31, wherein said insertion is said compound, 

40. A method of claim 31, wherein said insertion is self- 
complementary and forms a hairpin wherein said compound is present in the loop of said 
hairpin and does not participate in complementary base pairing. 

41 . A method of claim 29, wherein the nucleotides comprising said 
loop are selected such that they are not complementary to the corresponding nucleotides 
of the target nucleic acid when said probe is hybridized to said target nucleic acid and 
wherein said probe is complementary to at least two non-contiguous subsequences of said 
target nucleic acid. 

42. A method of claim 29, wherein said fluorescent nucleotide is 
present in a terminal subsequence of said nucleic acid probe wherein said terminal 
subsequence does not hybridize to said target nucleic acid when the remainder of said 
nucleic acid probe hybridizes to said target nucleic acid. 

43. A method of claim 42, wherein said terminal subsequence forms a 
terminal hairpin by hybridization with a second subsequence of said probe such that said 
fluorescent nucleotide is present in a loop of said hairpin and does not participate in 
complementary base pairing. 

44. A method of claim 29, wherein said detecting comprises detecting 
an increase in fluorescence of said fluorescent nucleotide when said probe forms a hybrid 
duplex with said target nucleic acid. 
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45. A kit for the detection oXnucleicJ acid-nucleic acid interactions comprising 
a container, said container containing a coi^poundHp accordan9^ith claim 1, and instructions 
for use. 
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